Measurement of the differences in electrophoretic mobilities of individual molecules of E. coli beta-galactosidase provides insight into structural differences which underlie enzyme microheterogeneity.
The electrophoretic mobility and catalytic activity of individual molecules of Escherichia coli beta-galactosidase were measured using CE-LIF detection. Both the mobility and activity were reproducible for each molecule but differed between individual molecules. Assays were performed using uncoated capillaries and capillaries coated with different polymers, using enzymes from different sources and by three different experimental protocols. In all cases the observed ranges in electrophoretic mobilities were similar. The observed range in the electrophoretic mobility may be explained by structural microheterogeneity resulting in a gain or loss of up to 1.6 suppressed charge units. There was no observed relationship between the observed activities and electrophoretic mobilities. If the finding that individual beta-galactosidase molecules have heterogeneous electrophoretic mobility can be extended to other proteins, this may limit the resolution possible for capillary zone electrophoresis protein separations.